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Abstract 
It is well known that maintaining stable coordination of social security and economic development is 
absolutely necessary for Hubei province, so how to analyze the coordination becomes an important 
content in Hubei economic development. In this paper, using factor analysis and hierarchical cluster 
analysis, the author try to evaluate the regional level of social security and economic develop in Hubei 
province. The results indicate that Hubei need to take measures to promote social security level and 
balanced development. At the end of this article, some economic suggestions are given to deal with 
uncoordinated problem.  
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1. Introduction  
Our social security system is one of the most important content of socialist market economic system. It is 
an important systematic project that involves the whole society, through establishing life safety nets 
marked by socialization, It is able to eliminate the unrest generated by competition mechanism. It is not 
only an indispensable means that maintains large-scale socialized production and promotes the 
development of productivity, but also promotes social stability and unity. It is an essential social stability 
and the adjustment mechanism. 
All countries of the world look on the implementation and improvement of the social security system 
as a basic national policy. But plenty of drawbacks have appeared during the course of operation social 
security system since the eighties of the 20th century. Nowadays, more and more countries including 
china are exploring the social security system reform and further development. In order to do this work 
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well, establishing a scientific evaluation index system to reveal the development process, Trends and the 
development law becomes an urgent task. Through this evaluation index system. We can grasp social 
development level, speed, scale, structure and effectiveness synthetically, timely, accurately and 
dynamically.  
So far, since lots of reasons, there is not a set of  independent, scientific and systematic evaluation 
index system of social security system and evaluation methods, the research of social security system of 
our country is very few! The current research of the social security system in our country are only limited 
to appropriate evaluation of the security level, protection types, protection projects and protection 
covering areas. It is a very difficult task to accurately hold and evaluate our social security system 
scientifically.  
The aim of this paper is to systematic research at evaluation theories and methods of the social security 
system. Further, through calculating scores by using factor analysis and hierarchical cluster analysis, to 
design evaluation index system researching the coordination of social security and economic development 
in Hubei province.2. The Significance of Social Security Evaluation  
The operation of the social security system only indicates the actual situation of system 
implementation and operation, but does the actual operation situation realize the function goals of social 
security system? Does this situation have economic efficiency and social benefits? What degree does this 
situation achieve goals? Only through analyzing the operation of the social security system, it can not 
answer these issues. By comparing the operation results with certain standards, comparing operation 
results at different times, different areas, Evaluation of the social security system can explain system 
status and provide direct information to perfect system. The significance of social evaluation is as follows: 
 Providing scientific decision-making basis for social security reform. If we establish a complete, 
standard indicator system of social security, various data can accurately reflect the need degree of 
social members to social protection, social satisfaction degree of social members to this demand, 
future trends in social security and affordability. The reform decision of the government will also 
have a scientific basis. 
 Providing recording, summarizing, assessing, monitoring, forecasting tools for social security 
institutions. Social security work is highly policy-oriented work. In practice, any errors can not be 
tolerated. The balance of payments on the projects of social security requires scientific index as a 
recording and summarizing tool, so does the storage and using of social security funds. Through 
using a series of social security indicators, social security administrations examine and supervise 
social security. The calculating payment scope and development level of future social security 
must make various realistic quantitative indicators as basis. Therefore, the establishment of 
science social security index system is very important for implementation and management of 
social security. 
 Acting as evaluation signs of social development level. The purpose of economic development is 
social development, and social security is one of the main social developments. To evaluate social 
development level is bound to make the corresponding index and its system as signs. In this sense, 
the establishment of the social security index system is no doubt greatly enriches the social 
development indicators system, and provides the necessary means for the whole country and the 
regional social development, especially for the evaluation of the level of social security. 
 Promoting theory development of social security.  Using mathematical techniques and 
quantitative analysis as a research tool is inevitable trend, which our theorists have to adapt to the 
world theoretical research. The current lag situation of social security theory research indicates: in 
China, incomplete indicators and data is restricting the development of the social security theory. 
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With scientific social security system, we can get full social security data and make it possible to 
set up social security theory on the basis of the quantitative analysis.     
3. Social Security Comprehensive Evaluation Index System 
Index system including a number of projects, so the choice of representative indicators must be 
reasonable to choose, with as little as possible indicators reflect the content as much as possible. 
3.1 The designing principlesof evaluation index system 
 Systematic principle. Determining the evaluation index system of the social security system 
should base on system theory. a series of social security system indicators should be linked.  
 Insisting on measurable, comparable principles. Mensurability is the premise of establishing 
quantitative evaluation, including quantity and significant degree of number change. Quantity 
(evaluation index) that can be described by using figures; significant degree (the increase or 
decrease of indicator quantity) that can accurately explain the changes of level or nature.  
 Adhering to the principles reflect its functional objectives. 
 Adhere to the social development and the universality principle of social security to evaluate of 
social security system. 
3.2 Building Social Security Evaluation Index System 
 Indicator Selection 
In order to evaluate the integrated development and local social security construction conditions, the 
selection of social security evaluation should be considered the actual level of social security and 
comprehensive national conditions, and considered the level of development of social security, 
development speed, internal balance and coordination of national economic development. The indicators 
are as follows: 
RSSEGDP: Social Security Expenditure / GDP 
RRSSEGDP: Growth rate of SSE/ Growth rate of GDP 
RPSSEGDP: SSE per capita/ GDP per capita 
RGGDP: Growth rate of GDP 
RPGDP: GDP per capita 
 Sources of data 
Considering the integrity of the data, our data is mainly from the Yearbook of Home Hubei (2009), 
Demographic Yearbook of Hubei (2009), Hubei Labor Statistical Yearbook (2009) and Hubei Statistical 
Yearbook (2009).the raw data is: 
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Figure 1. Raw data. 
4. Coordination Of Social Security And Economic Development In Hubei Province 
4.1Factor analysis 
Firstly, examining the original variables collected to see if there is linear relationship between the 
variables and factor analysis can be used. Here, using the correlation coefficient matrix of indicator 
variables, reflecting the correlation matrix, Bartlett’s test of sphericity and KMO test methods for analysis. 
Figure 2. Correlation matrix. 
From figure 2, we can see that the correlation coefficient between the five variables are 0.3 or so, there 
is a strong linear correlation, so these variables can be extracted common factors and are suitable for 
factor analysis. 
Figure 3. KMO and Bartlett’s Test. 
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From figure 3, the statistic of Bartlett’s sphericity test is 78.727, the corresponding probability is 0, at 
1% significance level of to reject the null hypothesis, and the correlation coefficient matrix and the unit 
matrix are significant. At the same time, KMO value is 0.575, according to measurement standard of 
Kaiser KMO, original variables are suitable for factor analysis. 
 
Figure 4. Total vaiance Explained. 
From Figure 4, according to the original correlation matrix of variables, using principal component 
analysis of variance and the principle of e cumulative contribution more than 85%, we can select the main 
factors, the results shown in Figure 4, there are two main factors. the cumulative variance contribution 
rate of two main factors is 84.388%, most of the information the original variables are not lost, and the 
contribution of the first factor to interpret original variables reach 60.761%. 
 
Figure 5. Rotated Component Matrixa. 
As can be seen from From Figure 5, the two factors extracted in the five indicators are very high load 
values, the first factor reflected the coordination of social security expenditure and economic development, 
the second factor mainly reflects dynamic coordination of growth rate of social security and growth rate 
of economic, the relationship s between indicators and factors are: 
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Fifure 6. Component Score Coefficent Matrix. 
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Factor score coefficient matrix reflects the process of calculating factor scores (Figure 6): 
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Normalizing the contribution of variance extracted, which we use them as weight to calculate the 
factor scores of the coordination between social security and economic development, 
2_*388.84/627.23
1_*388.84/761.60
fac
facFAC   
The results are as follows: 
Table I. the Factor score and rank of different area 
Area 
fac_1 fac_2 FAC 
Score Rank Score Rank Score Rank 
A01 2.00 1 -0.08 7 1.42 1 
A02 1.70 3 -0.11 8 1.19 3 
A03 0.44 5 2.12 1 0.91 4 
A04 1.72 2 -0.14 9 1.20 2 
A05 -0.35 8 -0.71 12 -0.45 11 
A06 -0.33 7 -0.98 15 -0.51 13 
A07 -0.24 6 -0.64 11 -0.35 10 
A08 -0.62 12 0.70 6 -0.25 7 
A09 1.15 4 -0.38 10 0.72 14 
A10 -0.48 9 0.88 5 -0.10 6 
A11 -0.48 10 1.01 4 -0.06 5 
A12 -0.75 15 -0.91 13 -0.79 15 
A13 -0.91 17 1.12 3 -0.34 9 
A14 -0.71 13 -1.07 16 -0.81 16 
A15 -0.56 11 -0.91 14 -0.66 12 
A16 -0.74 14 -1.18 17 -0.86 17 
A17 -0.86 16 1.29 2 -0.26 8 
4.2 Hierarchical cluster analysis 
Here, we use efficiency coefficient method, the lowest score is 60 point, and the highest score is 100. 
Thus, we can get adjusted index. Based on them, through utilizing Hierarchical cluster analysis, we get 
the following table: 
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Table 2. The result of cluster analysis 
Area Index Class1 Class2 
A01 100.00 1 1 
A02 96.00 1 1 
A03 91.00 2 2 
A04 96.00 1 1 
A05 67.00 3 3 
A06 66.00 3 3 
A07 69.00 3 3 
A08 71.00 2 4 
A09 88.00 1 1 
A10 73.00 2 4 
A11 74.00 2 4 
A12 61.00 3 3 
A13 69.00 2 4 
A14 61.00 3 3 
A15 63.00 3 3 
A16 60.00 3 3 
A17 71.00 2 4 
5. Conclusions and Suggestions 
In the paper, we use social security coordination index , hierarchical clustering method, Euclidean 
distance calculated by utilizing individual distance, and Between-groups linkage to divide Hubei province 
into three or four categories. We use three criteria for the classification. as shown in Table . From which 
we can see A01, A02, A04 and A09 are the highest social security region; A03, A08, A10, A11, A13 and 
A17 are the second highest social security region; A05, A06, A07, A12, A14, A15 and A17 are the lowest 
social security region. From Table can understand that most areas of Hubei province has not keep 
balance between social security and economic  So, Hubei province need to take measures to promote 
social security level and balanced development.
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